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‘ELBOW-MAKING "\’IACHIN’E

To (tl? ankom it may. con(,e?”n

Be it known that 1, Avever D. Kusrr,
citizen of the United ‘Statés, residing at
Phils delphm in the -county of Phlhdelphm
and State of Pennsylvania, have invented
rew and useful Improvements in Elbow-
Making Machines, of Wthh the following is
a Schmcatlon ‘

This invention relates to machmes ‘or ‘de-
vices for forming sheet metal elbows and it

“has for 1ts primary object to provide a ma-

chine ‘of the type Teferred to which is chas-
acterized I‘Y 4 novel means for. primarily
spanded arcuate grooves or Tibsm
eu. aight tubular sections, each groove -ox
rib Y)emg subsequently ¢ med or “oldea 1
compression simudta neoably with the feeding
forward of the tube ready for ‘the fm'mm(
of thesue cee(hno groove or Tib and the ])ro~
duction ‘step by step of ‘the desired elbow
sertion.

Amother-object of this invention 1s the pro-
viglon of n machine for ‘ﬁov“nlno metal ‘¢l-

Laws from semmed or seanless straight mJ
Lidar sections characterized by the chl that
the ereasing or felding operation proper re-

‘H‘Txt‘ in ‘the step by step accurate production
£ .the pequisite curveture in the elbhow,

)\ fu 'thel 0b|uf is “to provide “a novel
structure of machine for making dheet metal
elbowsout of, or from, stmwht tithulaw gie-
tioms which ave not smmed until after-the
ethow forming-operation is: completed.

A il further objedt of this inve ention is
to provide an elbow making or forming ms-
chine eomprising but few operating parts
which will faghion or shape an elbow and-ef-
fect the creasing operation in’a simple and
extreniely officient manner and ‘thereby pro-
duce o comparatively smdoth and wttrac-
tively finished article.

Turther obijects ‘of this tavention are to
simplify, facilitate and Lhe’qp‘en the mann-
at metal elbows from seamless
amed straight tubulay sections. ‘
With the 1'()190'0i‘ng and- other C
view ag will ‘heednie more apparent
{following description, my invention pri-
morily consists in the formation of the ex-
D znded grooves or ribs by means of ‘overly-
ine formers, one of which is adapted for ar-
‘ cecenitric and  dismetrie -displace-
inent velative to a fixed center whereas the
sther oscillates from. the one hand to the
nthey said center, ~ The invéntiop‘ fur-
its in the movel features 0t -con-

Hedts ‘in

enstely

O

Application fited September 24, 1921,
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str uetion, combmatmns and arranoements of.

parts l'iclem ter fully descrilied and more
specifically defirred by the appended claims,
In the fmmei disclosire of the invention
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reference is-to he had ‘to 'the accompanying -

sheets of drawings, constituting a part of
this spwlhcatlon “and in which ‘like charac-
ters ‘of ‘refelence ﬂ) nate the same oI Cor-
res*.’)orfdur:"p‘uts in all ‘the views.

Figure 115 a ‘top Plan view of an elbow

makmw machine ° embodying the essential
fenttres ‘of thig invention:

g8
tical section through ‘the elbow making ma-
chine with paits in ontside elevatwn for the

clmﬂmecs '

.

ﬁig 3
tain cam
nore

and eccentric movements hereinaf-
ftilly deseribed. .

Fig. 4-1g-4 lonouadmal side elevatzon of

the c<)mplete machlne

Fig. b is.an end view looklno towards the
lettSend of the preceding ﬁoure

I‘I” ‘6 s an enlarged h‘acrmentarv sBC-
!mn 11 iy of the (rease- Jme]no and finish-
haeiy mc(‘hamsm

IA i,
in‘the. poqr tion they ‘occipy after an “initial
quarter tnim from then neutral position,

Tie. 8 is 4 stmilar face visw 11]ustmtmo
the ‘position’ occupied by ‘the forming dlakq
Ahtﬂr w half turn,

Mo 0 a- cmresponchnO face vigw at the

“three- mmrter turn position.

Tig. 16 is a Tragmentary- side v view of an
ellbonw as 1)1'0(1nced by my achine, part be-

mng broken away of in séction for the sake

of ‘de{u ness.
Tig. 11 s 'an enlarhed face view of ‘an

‘annular‘die and dreasing collar for forming
“the “elthow

as heremafter ‘more ’ful de-
wuoed
Pig. 19 1% a "gection on the lme 12—12

in the precedtimg freure and ]oolunw ‘to the

e ft- h.md iheleof

‘é ig. 12 is an ‘enlarged rear Fave ‘VieW o‘f a
Hine 1e '

q.‘ 15 1< an enlarged detail face yiew of

the inner forming-disk heleaﬁ T iore spe-

¢l ﬁcqllv evplamed
Tig. 16 is a similar detail fﬂce view of” thc
outer forming:disk and ]ater on p‘utmvl
(%'mﬂ, ed;-and,
Fig. 17 ;% an edge vietw fshowmv in-ek-

is @ ‘central xononudlml and ver-.

18 an uﬂarO‘ed detaﬂ view of cer-'

afate view of the {orming disks

Uiy axial ?1();igitiiflinz11‘s'éc‘tion of
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aggerated thickness the peripheral edge for-
mation of the forming-disks referred to by
the two preceding figures. O

According to the embodiment of the in-
vention shown I provide a base 20 conven-
iently—though not essentially—of rectan-
gular configuration and adapted for clamp-
ing fixture wherever desired, said base 20
having secured thereon a pair of parallel
disposed standards. 21 fashioned to consti-
tute journals or bearings for the drive shaft
22, 'This drive shatt may be rotated manu-
ally or power driven—as shown—by means

~of a pulley 23 and belt 24 from any con-
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venient and suitable source.
mounted on, or formed integral with, the
aforesaid base 20, are a pair of spaced bear-
ings 25, 26, disposed at right angles to the
axis of the before mentioned standards 21,
said latter bearings 25, 26, housing a tubular
mandrel 27 which is plugged at each end by
blocks 28 and 28’. 1t is to be here noted that
the tubular mandrel 27 is rigidly held within
the bearing 25 whilst the opposed end there-
of is shrotded with a thin annular sleeve
29—the purpose and function whereof will
be later on explained—and axially sup-

‘ported in the bore 30 of the bearing 26 to

provide an entry clearance 31 for the tubu-
lar section to be subsequently formed into
an elbow. ‘

Longitudinally of the aforesaid tubular

mandrel 27 is a shaft 32 which is journaled

in the blocks 28 eccentric to the longitudinal
axis of said mandrel 27, and this shaft 32 is
adapted for intermittent rotation by means
of a bevel gear 33 on the outer end thereof
meshing at intervals with the toothed por-
tion of a mutilated or interrupted gear-
wheel 34 securely keyed on the drive shaft
22. Formed integral with or rigidly se-
cured in the forward end of the shaft 32 is
a crank pin 35 that serves in use to actuate
or move a-forming-disk 36—Figures 6, 7, &

and 9—arcuately eccentric relative to a fixed .

point or stud 87 conveniently threaded into
the outer end of the plug block 28’ in the
mandrel 27, whilst at the same time allowing
of its displacement diametrically in a plane
taken centrally through the said crank pin
35 and centrally through said stud 37, but
at right angles to their axes. At the same
time this crank pin 85 serves also to oscil-
late a second forming-disk 38 pivoted on the
stud 37 in superficial abutment with the
forming-disk 86 from the right to the left
hand, and vice versa, as hereafter fully ex-
plained. The movements of these forming-
dicks 36, 38, effect the primary expansion of
the metal tubular section outwardly into
and between the arcuate flared portion 89 of
anannular die and creasing collar 40 and the
opposed correspondingly flaved outer part
41 of the aforesaid bore 30 in the bearing 26
to inverted V-shaped cross section as shown

Similarly

1,439,559

at the broken fragmentary part 42 in Fig-
ure 10, said expanded part 42 extending sub-
stantially around three-quarters of the cir-
cumference of the tubular section. It is also
to be particularly noted that this outwardly
expanded V-shaped part or bead 42 is of a
maximum depth at the high point 43—Tig-
ure 6—of the opposed flarings 36 and 41,
gradually and uniformly diminishing away
to the lowermost parts of said expansion; in
other words, the lower part of the tubular
section being elbowed remains undisturbed
and of its natural shape as between the low
points’ 44—Figure 10—of the V-shaped ex-
pansion or outwardly bulged bead 42, the
same being readily understood by those ac-
quainted with the art to which this invention

Aappertains. .
“The annular die and creasing collar 40 as

will be best seen from Figures 10, 11 and 12,
in addition te having the arcuate flaring 39
1s formed with an arcuate rib or internal
bead 45 similarly extending around sub-
stantially three-quarters of its bore and in-
termediate the inner and outer faces of said
die cx collar, the frontal part 46 being fash-
ioned to & concave or moulded cross-section.
In order to permit of this die or collar 40
having an outward and upward—or slight
swinging—movement imparted thereto to.
eflect the creasing as well as the step-by-step
elbow forming operations, it is formed inte-
gral with or rigidly attached by studs 47 to
a transverse bar 48 provided with pintles 49
at its ends which are journaled in angle
bearings 50 securely clamped by studs 51 to
the upper part of the hersinbefore referred
to bearing 26. To effect the aforesaid up
and down or rocking of the annular die and
creasing collar 40 I preferably secure a re-
movable and adjustable bar 52 transversely
on the base 20 in front of the bearing 26, and
on this bar 52 is pivoted at 53 what may be
termed a locking lever 54 fashioned with a
1nose portion 55 adapted to contact with or
normally be in engagement against the lower
irontal and outer portion of said die and
collar 40 as will be clearly understood on an

examination of Figures 1, 2, 4 and 5, of the

drawings more particularly. Suitably piv-
oted by a shouldered pin 56 on the free end
of the locking lever 54 is a rod or pitman 57
having an elongated and flattened end 58,
slotted at 59-—Figures 1 and 8—over the
drive shaft 22 and carrying a laterally pro-
jecting antifriction roller 60 that traverses
the groove 61 of an internal cam 62, keved
or otherwise fixed on the aforesaid drive
shaft 22. It is also to be noted that the
groove 61 of the internal cam 62 is indented
at 063—igure 3—for the purpose later on
explained, and it will be readily understood
that rotation of the internal cam 62 will
offect the eccentric reciprocation of the vod
or pitman 57 and thereby the lateral move-
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ment ‘of the locking lever 54. As:an addi-
tional precaution against :acciderital -dis-
placement of the annular :die and creasing
collar 41 guide pins 64 may be secured in the
front of the bearing 26 for co-operation in
slots 65 in said die 40. L

Referring iagain to ‘the hereinbefore men-
tioned forming-disks 36, 88 and more partic-
ularly to Figures 15,16 and -17, it 'is to be
observed that the fo”mmo disk 86 1s of cir-
cular disk formation and pro_Vlded with up-
per ‘and lower diametrically aligning slots
66, 67, respectively, and apertures -68;
whereas the forming-disk-38 is of like size
and provided ‘with apertures 69 of likesize
to those designated 68, an :elongated upper
slot 70,.a pwot hole 71 and a segmental ‘et
away Tower part 72:. It:is also to.be noted
that the peripheral edge -of both forming
disks ave hyperbohcally rounded -off .as
shown at 73 in Figure 17. In assembling
these forming- disks 36, 88, the former 36———
for exa‘nple—ls ﬁrstly p]aced with cits
tower slot 67 over the fixed 'stud 87 and its
upper slot 66 over the .crank pin 35, ‘where-
upon the othér forming-disk 38 is.similarly
placed by the pivot hole 71 on said ‘stud 37
and its elongated slot 70 -on the crank pin

35. Now assuming :the crank pin 35 is—as

shown—in its lowermost or neutral position,
1t will ‘be understood that the apertures 68,
69 therein are in register, whilst both ‘the
forming-disks 36, -38 will be positioned in
even remster with the bore 30 .of the bear-
ing 26, “that is to say, meither -forming-disk
will break joint or ‘project into the entry
clearance 81 thereby permitting the free
insertion of the tubular section to be:oper-

ated upon.

In order to limit and control the lateral
movements of the forming-disks 36, 38, as
well as to maintain them 1n. close kaln(r

and mon-binding lelwtlon I employ a cLimp-,

ing die or collar 74 as shown to an enlarged
seale in Figures 6, 13 and 14, said clampmo
die or collar 74 havmor a relatlvely large
eceentric bore 75 to proylde a clearance for
the end of the crank pin 35, a counter bore
76 which is screw-threaded at 77 for con-
nection. on -the hereinbefore referred to
fixed stud 37 whereby it can be.accurately
adjusted relative “to “the forming-disk. 38,

alter which it is rigidly re*amed by means
of a washer and lock nut 78 Spaced holes
79 are also formed thrOHOh the clamping
die or collar T4 for the passage of filister-
headed pins 80 which traverse the apertures
69, 68 in the forming-disks:88, 86, and are
screw-threaded into the plug block 287, .-said
filister-headed pins 80 providing the limit-
ing means for the lateral” movements of the
forming-disks 38, 36 above referred to. Tt
i also to be here noted that the lower part
of the clamping die or collar 74 is rounded

off ‘at 81 for a purpose later on explained

8

whilst the inner face is slightly recessed to
provide an annular bearing or working sur-
face 82 whereby friction is-reduced to a
minimum between said collat 74 and the
adjoining forming-disk 38.

Secured.at the back of the bearing 26 by a
cap screw or the like 88 is a longitudinal bar
84 which serves ‘to support and hold down
the joint of a seamless or split tubuk u"'sec-
tion when being operated upon, said bar 84
being mounted in spaced relation over the
tubular mandrel 27 and extending substan-
tially the full Iength thereof.

"The feeding forward of the tubular sec-
tion step-by- sfep is ‘accomplishied by the
mechanism now to be described and which
consists of an annular yoke~or thrust collar
85 having a working fit:on the tubular man-
drel ‘and J being annuhrl\' grooved at 86 for
the “insertion and abutment theréin of the
inner end of the tubular QQCtIOﬂ, sald collar
85 also being holed or slotted at 87 for its
free passage alopo the longitudinal bar 84,
Integral with or gecurelv ﬁi ced to the thrust
collar 85 is a rack bar S8 having teeth 89 in
number equal to the maximum number of
creasings 90—Figure LO»—reoulreJ in an el-
bow 91 of the desired anoular connourauon
"The intermittent feedmo forward of the

rack bar 88 ig effected by means of a gravity

fall pawl 92 secured to a hinge pin'93 jour-
naled in a straddle yoke 94 plvo’mlly mount-
ed at 95 on the beaving 25, Journaled on
stud bolts or-other appr opmate pivots 96 a4t
each side of the straddle yoke 94 is the con-
necting rod 97 of a .strap eccentric 98 mount-
ed or securely fixed to the drive shaft 22
whereby it will be clearly seen: that said
strapeccentrics 98 effect the forward fore-
ing of the rack bar 88 and thrust collar 85
throuo"h the mechanism just described.

Havmg described in detail the structure
of ‘my elbow making machine I will now-

briefly describe its operation, assuming by
way of example only that it is desired to form
an elbow from a seamless straight tubular
section. The annular die or creasing collar
40 oceupying its normal position as:shown
clearly by Figure 2, and the thrust collar
being moved backwards towards the bearing
25 to the required extent, the oper ator imccs
the seamnless straight tube thr cugh the afore-
said die‘or creasing collar 40 : ind entry cleas-
ance 31 onto and alono the tubular mandrel
27 until itsinner end engages in the unniilar
groove 86 of the thrust eollar S5. It is to
be partlcuhrly observed that during the

aforesaid operation the seamless part of said

straight tube is cauged to abut or overlap
longitudinally beneath the longitudinal bar
84. " The machine is now get in operation
which results through the meshing of the
itervupted or mutilated gear 34 with the
bevel gear 33 'in imparting one complete
revolution to the shaft 32. 'As hereinbefore
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explained at the commencement of rotation
of this shaft 32 the crank pin 35 is at its
lowermost position and during the first
quarter rotation of said shaft the forming-
disks 86, 38, are moved over to the right
hand as shown by Figure 7 causing a slight
distortion or expansion of the metal between
the opposed flared faces 39 and 41 thereby
commencing to form the VY-shaped out-
wardly directed expanded part or rib 49.
As the shaft 32 continues rotating to its com-
plete half turn as shown in Figure 8 the ex-
panded or rib part 42 is eccentrically in-
creased to its maximum expansion by the
forming-disks 86, 38, being traveled as here-
inbefore set forth. Continued rotation of
the shaft 32 in a contra-clockwise direction
as indicated by the arrows on Figures 7, 8
and 9 to the three-quarter turn position
moves the forming-disks to the position
illustrated by the latter figure with a grad-
ually diminishing eccentricity in the con-
tinued formation of the expanded part or
rib 42. From this latter position to the ini-
tial position the forming-disks 36, 88 are
retracted eccentrically inwards with the fin-
ishing of the part or rib 42 on the left-hand
side thereof, and as said disks 86, 38 reg-
ister with the adjoining end of the mandrel
27, the toothed portion of the interrupted
or mutilated gear 34 leaves the bevel gear 33
and further rotation of the shaft 82 stops
for an interval of time. Instantly the dis-
connection of the gears 34, 33 takes place
the rod or pitman 57 is sharply moved for-
ward by the internal cam 62 which moves
the locking lever 54 outwards away from the
annular die or creasing collar 40, said move-
ment being instantly followed by the strap
eccentrics 98 through the connecting rods
97 rocking the straddle yoke 94 forward on
its pivots 95. Consequent upon the forward
rocking of the straddle yoke 94 the gravity
fall pawl 92 forces the rack bar 88 forward
the distance of one tooth 89, and due to the
abutment of the tubular section in the an-
nular groove 86 of the thrust collar, a com-
pressive force will be exerted on the tube.
As a result of this forward thrust or move-
ment of the tube the annular die or creasing

collar 40 will be initially swung outwards.

and upwards to the dotted line position in-
dicated by the numeral 99 on Figure 6 which
results in a raising of the lower edge of the
rib or bead 45 sufficiently for the top or high
point of the expanded part or rib 42 to be
forced thereunder. The continued forward
movement of the thrust collar 85 causes the
expanded part or rib 42 to be folded over on
to the surface of the pipe under the com-
pression of the arcuate bead or rib 45 of the
annular die or creasing collar 40 as will be
readily understood by those acquainted with
the art to which this invention appertains.
It will be clearly understood that the fore-

1,439,558

going operation takes place during the for-
ward movement of the strap eccentrics 98
and. internal cam 62 and that during their
return stroke the straddle yoke 94 will be
retracted and thereby move the gravity fall
pawl 92 into engagement with the next suc-
ceeding tooth 89 of the rack bar 88. The
machine will now be in positionto commence
the forming of the next expanded part or
rib 42 in that the mutilated gear 34 will
again enter into mesh with the bevel gear
33. By way of example a seamless tubular
section is indicated by the dotted lines 100
in Figure ¢ and said showing is intended to
illustrate the initial radial deflection of the
outer end of a pipe after the first creasing is
effected. Obviously, the machine will op-
erate in identical manner upon seamed tu-
bular sections as the bar 84 effectively pre-
vents .any upward bulging in either case,
and it will be clearly apparent that by my
invention there is provided an elbow malk-
ing machine that will rapidly produce

‘highly finished elbows from straight tubular

sections in a minimum of time with a conse-
quential increased output and the saving of
much time and labor. R

‘Whilst there has been shown and minutely
described a preferred embodiment of my in-
vention it is te be clearly understood that
many detail changes and variations can be
effected without departing from the essential
features as hereinbefore set forth, and the
right is hereby reserved to make all such
reasonable modifications thereof as fairly
fall within the scope of the appended claims.

Having described my invention, what I
claim as new and desire to secure by Letters
Patent is: '

1. In an elbow making machine the com-
bination with & base having spaced bearings,
a tubular mandrel having plugeed ends se-
curely mounted in one of the bearings and
having its free end. conceniric within the
bore of the other bearing the outer side
whereof is eccentricelly flared, a shaft eccen-
trically journaled in the plugged ends of
the tubular mandrel and having a longitudi-
nally projecting crank pin, an annular
clamping die, abutting forming-disks oper-
able by the crank pin and fulcrumed be-
tween the end of said mandrel and said an-
nular clamping die, a creasing die hingedly
mounted concentrically over the clamping
die, ‘means for intermittently preventing
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movement of the creasing die, and means for .

feeding a tubular section from off the man-
drel after the creasing die is released and
returned.

2. In an elbow making machine the com-
bination with a base having spaced bearings,
a tubular mandrel securely mounted in one
of the bearings and having its free end con-
centric within the other bearing, the outer
side whereof is eccentrically flared, a shaft

130
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journaled within and in parallel relation to
the axis of the tubular mandrel, said shaft
having a crank pin projecting from. its outer
end, an annular clamping die, abutting
forming-disks operable by the crank pin and
fulerumed between the end of said mandrel
and said annular clamping die, a creasing
die hingedly mounted concentrically over the
clamping die, means for intermittently pre-
venting movement of the creasing die, and
means for feeding a tubular section from off
the mandrel after the creasing die is released
and returned.

3. In an elbow making machine the com-
bination with a base having spaced bearings,
a tubular mandrel securely mounted in one
of the bearings and having its free end con-
centric within. the other bearing, the outer
side wherof is eccentrically flared, a shaft
journaled within and in parallel relation to
the axis of the tubular mandrel, said shaft
having a crank pin projecting from its outer
end, an annular clamping die, overlying
forming-disks operable by the crank pin and
fulerumed between the outer end of said
mandrel and said annular clamping die, one
of said forming-disks having an oscillatory
and the other an eccentric peripheral move-
ment relative to their common fulcrum, a
creasing die hingedly mounted concentri-
cally over the clamping die, means for inter-
mittently preventing movement of the creas-
ing die, and means for feeding a tubular sec-
tion from off the mandrel after the creasing
die is released and returned.

4. In an elbow making machine the com-
bination with a base having spaced bearings,
a tubular mandrel securely mounted in one
of the bearings and having its free end con-
centric within the other bearing, the outer
side whereof is eccentrically flared, a shafit
journaled within and in parallel relation to
the axis of the tubular mandrel, an annular
clamping die, said shaft having & crank pin
projecting from its outer end, overlying
forming-disks operable by the crank pin and
fulerumed between the outer end of .said
mandrel and said annular clamping die; one
of said forming-disks having an oscillatory
and the other an eccentric peripheral move-
ment relative to their common fulerum, the
eccentrically moving forming-disk having
diametrically aligning slots to permit of its
eccentric movement, a creasing die hingedly
mounted concentrically over the clamping die,

means for intermittently preventing move-

ment:of the creasing die, and means for feed-
ing a tubular section from off the mandrel
after the creasing die is released and ve-
turned.

5. In an elbow making machine the com-
bination with a base having spaced bearings,
a tubular mandrel securely mounted in one
ot the bearings and having its free end con-

65 centric within the other bearing; the outer

side whereof is eccentrically flared, a shaft
journaled within and in parallel relation to
the axis of the tubular mandrel, said shaft
having a crank pin projecting from its outer
end, an annular clamping die, overlying
forming-disks operable by the crank pin and
fulerumed between the outer end of said
mandrel and said annular clamping die,oneof
said forming-disks having an oscillatory and
the other an eccentric peripheral movement
relative to their common fulcrum, means
for limiting the oscillatory and eccentric pe-
ripheral travel of the forming-disks over the
end of the tubular mandrel, a creasing die
hingedly mounted concentrically over the
clamping die, means for intermittently pre-
venting movement of the creasing die, and
means for feeding a tubular section from off
the mandrel after the creasing die s released
and returned. '

6. In an elbow making machine the com-
bination with a base having spaced bearings,
2 tubular mandrel securely mounted in one
of the bearings and having its free end con-
centric within the other bearing, the outer
side whereof is eccentrically flared, a shaft
journaled within and: in parallel relation to
the axis of the tubular mandrel, said shaft
having a crank pin projecting from its outer
end, an annular clamping die, overlying
forming-disks operable by the eranl pin
and fulerumed between the outer end of said
mandrel and said annular clamping die fash-
joned with a rounded lower frontal part, one
of said forming-disks having an oscillatory
and the other an eccentric peripheral move-
ment relative to their common fulcrum,
means for limiting the oscillatory and eccen-
tric peripheral travel of the forming-disks

over the end of the tubular mandrel, a creas-

ing ‘die hingedly mounted concentrically
over the clamping die, means for intermit-
tently preventing movement of the creasing
die, and means for feeding a tubular section
from off the mandrel after the creasing die is
veleased and returned.

7. Tn an elbow making machine the com-
bination with a base having spaced bearings,
a tubular mandrel securely mounted in one
of the bearings and having its free end con-
centric within the other bearing; the outer
cide whereof is eccentrically flared, a shait
journaled within and in parallel relation
to the axis of the tubular mandrel, said shaft
having & crank pin projecting from its
outer end, an annular clamping die, over:
lying: forming-disks. eperable by the. crank
pin and fulcrumed between. the. outer end of
said mandiel and said annular clamping die
fashioned with a rounded lower frontal
part, one of said forming-disks having an
oscillatory and the other an eccentric pe-
ripheral movement: relative to their common
fulerum, means for limiting the oscillatory
and eccentric peripheral travel of the form-
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ing-disks over the end of the tubular man-
drel, a hinged creasing die concentric with
the clamping die and having an eccentric
flaring opposed to the aforesaid flared bear-
g, an internal arcuate bead within the
creasing die and a concave outlet therefrom,
means for intermittently preventing move-
ment of the creasing die, and means for

feeding a tubular section from off the man--

drel after the creasing die is released and

returned,

8. In an elbow making machine the com-
bination with a base having spaced bear-
ings, a tubular mandrel securely mounted in
one of the bearings and having its free end
concentric within the other bearing, the
outer side whereof is eccentrically flared. a
shaft journaled within and in parallel rela-
tion to the axis of the tubular mandrel, said
shaft having a crank pin projecting from
its outer end, an annular clamping die, over-
lying forming-disks operable by the cranik
pin and fulcrumed between the outer end
of said mandrel and said annular clamping
die fashioned with a rounded lower frontal
part, one of said forming-disks having an
oscillatory and the other an eccentric periph-
eral movement relative to their common
tulerum, means for limiting the oscillatory
and eccentric peripheral travel of the forni-
ing-disks over the end of the tubular man-
drel, a hinged creasing die concentric with
the yclamping die and having an eccentric
flaring opposed to the aforesaid flaved bear-
ing, an internal arcuate bead within the
creasing die and a concave outlet therefrom,
an internal cam, a-locking lever operable by
said .internal cam for intermittently pre-
venting movement of the creasing die, and
means for feeding a tubular section from off
the mandrel after the creasing die is re-
leased and returned.

9. In an elbow making machine the com-
bination with a hase having spaced bearings,
a tubular mandrel securely mounted in ono
of the bearings and having its free end con-
centric within the other bearing, the outer
side whereof is eccentrically flared, a shatt
journaled within and in parallel relation to
the axis of the tubular mandrel, said shaft
having a erank pin projecting from its outer
end, an’ annular clamping die, overlying
forming-disks operable by the crank pin and
fulerumed hetween the ‘outer end of said
mandrel and said annular clamping - die
fashioned with a rounded lower
part, one of said forming-disks having an
oscillatory and the other an eccentric pe-
ripheral movement relative to their common
fulcrum, means for limiting the oscillatory
and eccentric peripheral travel of the formi.
ing-disks over the end of the tubular man.
drel, a hinged creasing die concentric with
the clamping die- and having an eccentric
flaring opposed to the aforesaid flared bear-

frontal
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ing, an internal arcuate head within the
creasing die and a concave ontlet therefron,
an internal cam, a locking lever operable by
sald internal cam for intermittently pre-
venting movement of the creasing die, a
thrust collar movable longitudinally of the
tubular mandrel and having an “annular
groove for feeding the end of a tubular sec-
tion to be elbowed, and means for forcing
the thrust collar forward step by step after
each release and return of the creasing die.

10. In an elbow making machine the com-
bination with a base having spaced bear-
ings, 2 tubular mandrel securely mounted in
one of the bearings and having its free end
concentric within the other bearing, the
outer side whereof is eccentrically flared, a
shaft journaled within and in parallel rela-
tion to the axis of the tubular mandrel, said
shaft having a crank pin projecting from
its outer end, an annular clamping die, over-
Iying forming-disks operable by the cranlk
pin and fulcrumed between the outer end
of said mandrel and said annular clamping
die fashioned with a rounded lower frontal

- part, one of said forming-disks having an

oscillatory and the other an eccentric periph-
eral travel over the end of the tubular man-
drel, a hinged creasing die concentric with
the clamping die and having an eccentric
flaring opposed to the aforesaid fared hear-
ing, an internal arcuate bead within the
creasing die and a concave outlet therefrom,
an internal cam, a locking lever operable by
said internal cam for intermittently prevent-
ing movement of the creasing die, a thrust
collar movable longitudinally of the tubu-
lar mandrel and having an annular groove
for feeding the end of a tubular section to
be elbowed, a toothed rack bar carried by
sald thrust collar. a pivoted yole straddling
the rack bar and having a gravity fall pawl
engaging the teeth thereof, and means for
moving said rack bar forwardly step by step
after each release and return of the thrust
collar, ,

11. In an elbow making machine the com-
bination with a base having spaced bearings,
a tubular mandrel securely monnted in one
of the bearings and having its free end con.
centric within the other bearing. the outer
side whereof is eccentrically Hared. o shaft
journaled within and in parallel relation to
the axis of the tubular mandrel, said shaft
having a crank pin projecting from its outer
end. an annular elamping  dje. overlying
forming-disks operable by the crank pin and
fulerumed between the onter end of said
mandrel and said annular clamping die
fashioned with a rounded lower frontal part,
one of said forming-disks having an oscilla-
tory and the other an eccentric peripheral
travel over the end of the tubular mandrel,
a hinged creasing die concentric with the
clamping die and having an eccentric flaring
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opposed to the aforesaid flared bearing, an

internal arcuate bead within the creasing die

and a concave outlet therefrom, an internal

cam, a locking lever operable by said inter--

nal cam for maenmttcntly preventing nove-
ment of the creasing die,a thrust collar mov-
able longitudinally of the tubular mandrel

and having an annular groove for feeding
the end of a tubular section to be elbowed, a
toothed rack bar carried by said thrust col-
lar, a pivoted voke straddling the rack bar

“and having a gravity fall pmwl engaging the

teeth thereof, and strap eccentrics for rock-
ing the piv oted yoke to effect the intermit-
tent feeding forward of the thrust collar
after each release and return of the creasing
die.

12. In an elbow ma‘{mg machine the com-
bination with a base having spaced bearings,
a tubular mandrel securely mounted in one
of the bearings and having its free end con-
centric within the other bearing, the outer
side whereof is eccentrically flared, a shaft

journaled within and in parallel relation to -

the axis of the tubular mandrel, said shaft
having a crank pin projecting From its outer
end, an annular clamping die, overlying
formmo—dlsks operable by the crank pin-and
fulerumed between the outer end of said
mandrel and said annular clampmo die fash-
ioned with a rounded lower frontal part, one

- of said forming-disks having an oscﬂ]ato’ v
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and the other an eccentric pempheml travel
over the end of the tubular mandrel, a
hinged creasing die concentric with the
clampm« die and having an eccentric flaring
opposed to the aforesaid flared bearing, an

3
internal arcuate bead within the cre%sm} die

and a concave outlét therefrom, a locking

lever operable by an internal cam for inter-
mittently preventing movement of the creas-

ing die, a thrust collar movable longitudi--

nally of the tubular mandrel and havmg an
annular groove for feeding the end of a
tubular section to be elbowed, a toothed rack
bar carried by said thrust collar, a pivoted
yeke straddling the rack bar and having a
gravity fall pawl engaging the teeth thereof,
and means for preventma the bulging of the

tubular section during the creasing oper-

ation.

18. In an elbow making machine compris- -

en

ing-a b'zse havmcr beaunfrs a mrandrel sup—
po“ ml hy one of said bedrmgb a shaft jour-
nnled long Ludmdﬂy in said mandrvel -and
having a pr o;cu o crank pin at its free
1, means-for intermitt tently rotating said
shatft, a hinged fmenmn and creasing dle at
the outer end of said mandrel,
forming-disks operable by the cra anlc pin and

fulerun 1cd on LhC end of said mandrel, the
combination of an annular clamping die,

said die being fashioned with a lower frontal
part and:an eccennwaﬂy disposed aperture
therein to’ permit.
said crank and oscillation of the forming-
(Hvks ,

A machine. for making elbows from
tubu}ar metal sections comprising a base
having spaced bearings, a tubular mandrel

f\buttmg ~

the rotation of the afore-.
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securely mounted in one of the bearings and -

hfmnn its free end conceniric within the
other beari n(r,, the outer: side whereof is ec-
centricalty flared, a shaft journaled within
and in parallel relation to the axis of the tu-
bular mandlel said shaft having a crank pin
projecting from its outer end an annular
clamping die, overlying foumno disks oper-

able by the crank pin and Iu1crumed between

the outer end of said mandrel and said an-
nular clamping die Tashioned with a rounded
lower frontal part, one of said forming-
disks having an oscillatory and the other an
eceentric peripheral travel over the end of
the tubular mandrel, a hinged creasing die
concentric with the dampmo die and hfmvm

an eccentric flaring opposed to the aforesaid
flared bearing, an internal arcuate bead
within the creasing die and a concave outlet
thervefrom; an internal cam, a locking lever

operable by said internal cam for intermit--

tently preventing movement of the creasing
(he, a thrust collar movable lonmtuchnallv
of the dlbULLl' mandrel and havmfr an an-

nular groove for feeding the end of a tu--

bular qn(‘tmn to be e]bowed. a toothed rack

bar carried by said thrust collar, a pivoted

yoke straddling the rack bar and having a
gravity fall Dawl engaging the teeth thereow"
and means for preventing “the bulging of the
tubular section during the creasing oper-
ation.

In testnnony whereof T affix my signature,

AUGUST D. KU\IPF
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